INTRODUCTION

Diffusions in mn
Let w be a smooth function from .lRn to Also assume that ' w(x)dx = 1. Let Xt be the Markov process solution of the stochastic differential equation:
The probability measure d/1(x) = w(x)dx is invariant and reversible for X. For a closed set A, let TA = inf{ t &#x3E; 0 s . t . Xt E A} be the hitting time of A.
In this paper we shall use functional inequalities to study the links between, on one hand, estimates of ~.~ and, on the other hand, the behaviour of w at infinity. [4] for the general case.
The assumptions we have just described are sufficient to carry out our program but they are far from necessary. In particular our results still hold if E is not locally compact, provided it is a topological space and (~, fi) satisfies some regularity condition (see Ma-Rockner, 1991 [6] The unpredictability property
Roughly speaking, we say the unpredictability property (U.P) holds if the law of the hitting time of a "small" subset of E by Xt t is close to an exponential law. This terminology is justified by the loss of memory property of the exponential law. Proving the unpredictability property is the key step in the so-called "pathwise approach" of metastability (see Cassandro et al., 1984 [3] ).
We shall investigate the connections between the unpredictability property and generalized spectral gap inequalities. 
HITTING TIMES
In sections V and VI, we shall discuss the links between our generalized spectral gap inequalities, the usual spectral gap inequality A(2) &#x3E; 0, and log-Sobolev inequalities (Section V) and the link between the spectral gap inequality and estimates of the hitting times (Section VI). The ( 1.1 ) ).
(v) is a consequence of (i), and (vi) is a consequence of (iii).
The link between J'C and K is described in the following Proposition. PROPOSITION 
Extensions
We do not assume anymore that the measure is invariant for the process X. We also only suppose that (~, .~') is sub-markovian, i.e. Ptl 1 a.s.
We shall now describe how it is possible to extend our results to this more general situation. For the sake of simplicity, we only consider the case a = +00.
For a closed set A, let = +00].
Then ha E .~' and equation (3.1 ) The inequality /C(-1, a+1 ) &#x3E; 0 is strictly weaker than the usual spectral gap inequality A(2) &#x3E; 0. It is interesting to wonder "how much weaker ?".
For u E 0 n L2 log L, let
We say that (~, .~') satisfies a log-Sobolev inequality with constants c and m if, for any function u E F, then u E L2 log L and It is known (see Bakry, 1992 [1] ) that log-Sobolev inequalities are equivalent to contraction properties of the semi-group. For It is known that (S, 0) satisfies a tight log-Sobolev inequality if and only if it satisfies a log-Sobolev inequality and A (2) 0.
